In the course of cirrhosis, a variety of disturbances of endocrine glands occur. Degenerative changes in the testes with atrophia and fibrosis of the glandular tissue are often found in men. Twenty-one males with compensated alcoholic liver cirrhosis were studied. The age ranged from 29 to 61 years ( mean 47,1 ). Efficiency of the liver was evaluated according to Child classification. HBC (this needs to be spelled out in parenthesis) or HBV (Hepatitis B Virus) infections were excluded. Levels of serum testosterone were determined and the volume size of the testes was measured using 7,5 MHz sector probe, B&K Medical ultrasonograph, 3535 model. Volume size of the testes was measured in 22 healthy control volunteers, as well; age ranged from 25 to 66 years (mean-46,6). All patients were interviewed about sexual function, particularly possible erectile dysfunction using IIEF-5 questionnaire. The mean testosterone level was 8,89 umol/l ( ranged: 7,4-10,9 umol/l ) in the study patients [ the normal range interval: 8,2-34,6 umol/l ]. The level was below the normal range in 4 patients, and low but within the normal range in the remaining patients. Statistically significant lower values of both testes volumes were estimated in patients with compensated alcoholic liver cirrhosis in comparison to healthy controls (p<0,001), however only 5 (23,81 %) study group subjects admitted impaired libido and erectile dysfunction. Decreased levels of testosterone in the peripheral blood and diminished volume size of testes are found in patients suffering from alcoholic liver cirrhosis. Erectile dysfunction in patients with liver cirrhosis needs further evaluation.
Introduction
In the Western world, liver cirrhosis is one of the leading causes of death in patients aged 45 to 65 (after cardiovascular disease and cancer); most cases are secondary to chronic alcohol abuse [1] .
Apart from alcohol abuse, hepatitis C and B and other forms of chronic hepatitis may also result in cirrhosis. In the course of liver cirrhosis a variety of disturbances of endocrine glands occur. The normal function of the hypothalamic-pituitary-gonadal axis is affected in a majority of cirrhotic patients. Endocrine disturbances may be a cause of sexual dysfunction. Low testosterone levels, decreased libido, infertility and testicular atrophy are found in men with cirrhosis. In late stages of the disease the patients present features of feminization [2, 3] .
Patients with alcoholic cause of liver disease had usually more sexual dysfunction due to direct effect of ethanol upon the testes. A lot of data provide evidence that ethanol reduces the testicular synthesis and serum levels of testosterone [3] . Degenerative changes in the testes with atrophia and fibrosis of the glandular tissue are often found in men. Approximately one-third of cirrhosis cases are "compensated," meaning there are no clinical symptoms.
The aim of the study was to estimate if there are any differences between the size of both testes in men with compensated alcoholic liver cirrhosis and healthy controls.
Material and Methods
Twenty one males with compensated alcoholic liver cirrhosis were studied. The age of the study patients ranged from 29 to 61 years ( mean 47,1 ). Physical and laboratory examinations were performed in all patients and the diagnosis of liver cirrhosis was confirmed by liver biopsy-in 11 patients or gastroscopy (esophageal varices)-in 5 of them. In 5 patients abdominal Doppler of the hepatic portal circulation confirmed portal hypertension secondary to liver cirrhosis. Efficiency of the liver was evaluated according to Child classification; and thus all 21 patients were classified as group A. Alcoholic injury of the liver was the cause of cirrhosis in all the patients. The patients were additionally tested for anti-HCV antibodies and HBsAg antigen by means of immunoenzymatic assay using anti-HCV EIA II COBAS CORE and HBsAg II EIA COBAS CORE tests; there was no HBV or HCV infection detected.
Levels of serum testosterone were determined and the volume size of the testes was measured using 7,5 MHz sector probe, B&K Medical ultrasonograph, 3535 model. During the examination patient was in standing position. The testicle volume (in ccm) was calculated by means of urological measurement module, which was part of ultrasound examination unit software. The examination was performed always by the same person, in warm room, with maintenance of intimacy conditions. Volume size of the testes was measured in 22 healthy control volunteers, as well; age ranged from 25 to 66 years (mean-46,6).
All patients were interviewed about sexual function, particularly possible erectile dysfunction. Questionnaire named International Index of Erectile Function (IIEF-5) that is brief, reliable, self-administered questionnaire of erectile function in cross cultural settings was used.
Statistical analysis
To assess differences in volumes of testes between the patients from the study group and the healthy control group we used the Student's t-test for normally distributed variables and the Cochran-Cox test for variables which were not distributed normally. To assess differences in right and left testis volumes in study group and in control group the Student's t-test for normally distributed variables was used. Statistical significance was defined as a value p<0.05.
Results
The mean testosterone level was 8,90 umol/l ( ranged: 7,4-10,9 umol/l ) in the study patients [ the normal range interval: 8,2-34,6 umol/l ]. The level was below the normal range in 4 patients, and low but within the normal range in the rest of the patients. All results were localized below the margin of the 'grey zone' (8,0-12,0 umol/l).
The mean volume of the left testis was 10,39 ccm (ranged: 8,50-12,60 ccm) that of the right testis-10,90 ccm (ranged: 8,60-14,70 ccm) ( Table 1 ).
In the control group of 22 healthy control volunteers, the mean volume of the left testis was 17,79 ccm (ranged: 13,80-24,20 ccm) that of the right testis-18,51 ccm (ranged: 15,00-24,10 ccm). ( Table 2) .
Statistically significant lower values of both testes volumes were estimated in patients with compensated alcoholic liver cirrhosis in comparison to healthy controls (p<0,001).
There were no statistically significant differences between the volumes of the right and left testes within groups (p>0,05).
Sixteen (76,19 %) study patients reported undisturbed sexual function, while other 5 (23,81%) subjects admitted impaired libido and erectile dysfunction.
Discussion
Hepatic cirrhosis is usually associated with hypogonadism and signs of feminization irrespective of the direct toxic effect of ethanol upon the testes. Most patients with alcoholic liver cirrhosis present features of hypogonadism, such as impotence, reduced fertility and testicular atrophy however the pathogenesis of hypogonadism in liver cirrhosis is not well understood [3] .
Some authors show that even acute alcohol intoxication in normal men results in a fall in serum levels of testosterone. In a large series of clinical studies, reduced serum testosterone levels have been found in chronic alcoholics. Most of these patients also have decompensated cirrhosis. On the other hand, normal serum levels of testosterone have been found in non-cirrhotic alcoholics and in cirrhotic patients without hepatic decompensation [4] . Several factors affect the testicular biosynthesis caused by alcohol. Ethanol and its metabolite acetaldehyde have a direct toxic effect on Leydig cells but, on the other hand, there is a disruption on the hypothalamic-pituitary-gonadal axis. Chronic alcohol exposure decreases circulating LH levels and the response of LH to GnRH is reduced in alcoholics [5] . Disturbance of the hypothalamic-pituitary-gonadal axis persists over months of abstinence, with sustained increases in serum free and total testosterone levels in the presence of inadequate raised LH concentrations [2] .
Authors have provem that alcohol abuse can cause hypogonadism even in the absence of liver disease. In those cases the main mechanism is that both alcohol and acetaldehyde stimulate the adrenal cortex to increase the secretion of weak adrenal androgens that serve as estrogen precursors. Ethanol increases the activity of aromatase, which converts androgens to estrogens [4] .
Yamauchi et al. provide information proving that alcohol abuse can induce testicular atrophy, but it only occurs in some alcoholics. They found testicular atrophy in 24 (55.8%) cases out of 43 alcoholics. An orchidometer not ultrasonographic measurement was used to determine the testicular size. Authors concluded that the alcohol dehydrogenase (ADH) 21 allele may be associated with alcoholic testicular atrophy [6] .
Pajarinen et al. studied the effect of alcohol on spermatogenesis and performed morphometric analysis of the human testes in a prospective autopsy study, with detailed alcohol-use reports from relatives or friends of the deceased. The mean testicular weight of heavydrinkers was slightly (p < 0.05) lower than in the controls. They suggest that many heavy social drinkers may suffer from self-inflicted infertility. In our study neither fertility status nor spermatogenesis was estimated but about 24% of patients presented erectile dysfunction [7] . Total serum testosterone estimation and ultrasonographic volumetric evaluation of testes in patients with alcoholic liver cirrhosis Sosnik measured the size of the testicle in 142 controls, in 193 patients with a history of alcoholism, and in 136 patients with liver cirrhosis. A significant difference in the mean size of the testicles was demonstrated between the cirrhosis group and both the control and alcoholism groups. No statistically significant differences were observed between the control group and the alcoholism group. Chronic alcoholism exerted a more significant effect on the degree of testicular atrophy than acute alcoholism. In his study the mean volume of the testicules in controls, alcoholics, and patients with cirrhosis was 16.37, 15.34, and 12.21 ccm. These values are similar to ours [8] .
In their study Garcia-Valdecasas-Campelo et al. showed free testosterone lower (13.62 +/-11.96 pg/ml) in patients than in controls [9] . The mean testosterone levels in our patients was 8,90 umol/l ( ranged: 7,4-10,9 umol/l ) with the normal range interval: 8,2-34,6 umol/l. All results were localised below the margin of the 'grey zone' (8,0-12,0 umol/l).
Nguyen et al. aimed to investigate the associations between androgen status and markers of liver disease severity. More severe liver disease was associated with lower free testosterone level. Authors proposed screening for androgen deficiency that should selectively target men with more severe liver disease or documented higher grade fibrosis [10] .
Sufficient data regarding erectile function has not been shown in patients with chronic liver disease. Toda et al. analyzed 117 Japanese patients (64 with chronic hepatitis and 53 with liver cirrhosis. Authors used the international index of erectile function (IIEF) questionnaire. The incidence of erectile dysfunction was very high: 85% in the total cohort with chronic liver disease, 78% in those with chronic hepatitis, and 92% in those with liver cirrhosis [11] . Simsek et al. also aimed to determine the sexual problems and the prevalence of erectile dysfunction in patients with chronic liver disease by means of IIEF questionnaire. A total of 81 patients with stable chronic liver disease were studied. The prevalence of any erectile dysfunction was 50.6% for all patients. The authors concluded that sexual functions did not appear to be affected by the stable chronic liver disease. In our study only 23,81% subjects admitted impaired libido and erectile dysfunction. Those differences show a wide variety of sexual disorders and need further evaluation [12] .
Conlusion
Decreased level of testosterone in the peripheral blood and diminished volume size of testes are found in patients suffering from alcoholic liver cirrhosis. Furthermore, erectile dysfunction in patients with liver cirrhosis needs further evaluation.
